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Abstract 
Multiplication is one of the most important abilities gained through school life. Because more advanced topics in the curriculum 
depend on previously gained arithmetical abilities, teaching of multiplication is crucial. Some recently discussed methods for the 
teaching of multiplication and multiplication table are claimed to be more efficient, more easily learned and applied faster by 
students. This study involves interview transcriptions of eight 5th grade students and summarizes different techniques they use 
for multiplication in terms of efficiency, accuracy and responsiveness. 
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1. Introduction 
Especially for the last two decades, mathematics educators started to criticize the methods used for the teaching 
of multiplication in schools and the meaning of multiplication tables for the pupils (i.e. Ball, Hill & Bass, 2005; 
Bogomonly, 2006; Butterworth 2003, 2005; Thomas & Keung, 1998). Is multiplication taught efficiently? Should 
multiplication table be rote memorized? If yes, in what extend and how? Because multiplication table includes 
commuted pairs, it replicates itself for the second half. As an example, should students memorize commuted pairs 
such as 2x4 and 4x2 distinctly? The issue also has some cultural aspects. According to the literature, there are some 
cultural differences for the teaching of multiplication (Thomas & Keung, 1998; Campbell & Hue, 2001; LeFevre & 
Liu, 1997; Sam, 1997) and some consequences. For example In China, children are asked to memorize only half of 
western version multiplication tables. The other half is obtained via commutative property of multiplication. For 
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some other countries especially in the West, such as Canada, this is not the case. In Canadian example, children 
have to memorize twice as much as their Chinese counterparts. This repetition issue is also claimed to be 
eliminating an opportunity for children to gain an early abstract thinking of commutative property (Bogomolny, 
2006). Studies show that Chinese students tend to perform better in memorization of multiplication tables (Sam, 
1997). Previous research also shows that Chinese adults can solve multiplication related problems more accurately 
and promptly in comparison with their Canadian peers (Campbell & Xue, 2001; LeFevre & Liu, 1997). From the 
linguistics point of view, Chinese language also seems to have a cultural advantage over most western languages 
(Thomas & Keung, 1998; Campbell & Xue, 2001; LeFevre & Liu, 1997) in the use of multiplication. The 
multiplications in Chinese multiplication table begin with smaller numbers in a form of “n x M” (n<M). Do the 
children learn faster and act faster with “n x M” than “M x n”? Butterworth at al. (2003) found that children between 
6 and 10 years old reorganize their mental mathematical structures to privilege “M x n”, over “n x M”, even if “n x 
M” was memorized and practiced earlier. In addition to investigating this hypothesis, this study also investigates the 
multiplication techniques children use in classroom. 
2. Methodology and data acquisition 
The study involves data collected from eight 5th grade primary level students (age 10-11). The participants have 
been selected from moderate and higher skilled students. Face to face interviews were sound recorded and each 
interview took approximately 4 to 10 minutes. Responses given in 10 seconds or less were labelled as fast, responses 
taking more than 10 seconds we tagged as slow. Students have were not allowed to use paper, pencil or calculator. 
Students were encouraged to think aloud and were asked to multiply a single digit number with another one or two 
digit number. At the end of each interview, the participant was asked to answer the following question: “Which of 
the following easier to multiply: when the first number is larger or when it is smaller?” (Last line of the tables below 
involves student replies to this). 
3. Results 
Directed questions and student answers are detailed below with respect to accuracy and responsiveness. 
     Table 1. Student answers. 
STUDENT # 1 (Female) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 3x7, 5x10, 5x8, 
2x7, 3x11, 1x4, 
3x15 
7x3, 4x2 
Correct and Slow answers 5x9, 6x12 7x4, 9x3, 15x3, 
8x6, 14x5 
Incorrect and Fast answers - - 
Incorrect and Slow answers - - 
Which is easier to do? Both the same, actually let’s say 6x7 is 
easier than 7x6 I think. Or 4x12 is easier 
than 12x4. Also because I know 
multiplication table, I can work more 
comfortably with numbers smaller than 
10. 
STUDENT # 2 (Female) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 3x7, 4x6, 7x13, 
3x30, 7x40 
 
8x5, 9x3, 11x5, 
13x5, 16x8, 18x6, 
20x6, 40x8, 52x5, 
12x5 
Correct and Slow answers 8x12, 9x13, 7x13 - 
Incorrect and Fast answers - - 
Incorrect and Slow answers - - 
Which is easier to do? Both are very easy, actually maybe 20x7 
is easier than 7x20 because it is easier if 
595 O. Arda Cimen /  Procedia - Social and Behavioral Sciences  159 ( 2014 )  593 – 597 
 the first number is larger. For example 
6x13 would be harder, if it was 13x6, 
then I would immediately multiply 6 with 
3 which equal to 18, the other with 6 and 
add 1. So it is definitely harder when the 
first number is smaller. 
STUDENT # 3 (Male) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 5x6, 3x5, 2x10, 
2x11 
6x2, 9x2, 7x2 
Correct and Slow answers 4x7, 3x6 8x3 (2nd try) 
Incorrect and Fast answers - - 
Incorrect and Slow answers 6x9, 3x9 8x4, 8x3, 12x2  
Which is easier to do? Mmm..depends. Let’s say 2x8 harder 
than 8x2 but 8x3 is harder than 3x8 
because for the first one I count 3 times, 
8-16-24 but for the other one is harder 
because 3-6-9-.. too long! 
STUDENT # 4 (Female) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 2x12, 5x6, 4x11, 
5x12, 2x15 
12x4, 20x5, 9x3 
Correct and Slow answers 3x9, 2x15, 4x13 13x6, 15x3, 19x2, 
18x3 
Incorrect and Fast answers - - 
Incorrect and Slow answers - - 
Which is easier to do? First of all it is harder if one of the 
numbers is larger than 10 because I did 
not memorize those ones. But smaller 
ones are very easy to do because I know 
them from the multiplication table. It is 
harder when you have to add something 
to the other digit, let’s say 13x3 is easier 
than 4x16. Also 13x5 is easier than 4x12 
because 10x5 is 50 and all you need to do 
is to add three more 5s: 55-60-65. So 
multiplying something with 5 is easy. 
16x4 is a bit easier than 4x16 because I 
do not have to switch the order of the 
numbers; I directly multiply just like I do 
on my notebook.  
STUDENT # 5 (Female) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 3x7, 2x8, 5x11, 
4x11 
9x4, 9x5 
Correct and Slow answers 3x13 14x5 
Incorrect and Fast answers - - 
Incorrect and Slow answers 6x12 15x6 
Which is easier to do? If the numbers are smaller than 11, 
doesn’t matter, if not, I like if the first 
one is larger because I am more familiar 
to calculate that way. 
STUDENT # 6 (Male) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 3x7, 3x8, 5x6, 
4x8, 3x6, 4x9, 
5x9, 4x9, 6x8 
9x4, 12x4, 8x2 
 
Correct and Slow answers 3x11 13x5, 9x5 
Incorrect and Fast answers - - 
Incorrect and Slow answers 3x14, 5x14  
Which is easier to do? If one of the numbers is 9, then it is easy 
because I count with my fingers like 9, 
18, 27, 36 etc. If one of the numbers is 
larger than 10, then it is hard, except for 
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11. 13x5 is harder than 4x12 because you 
have to add 1 to the second digit but for 
4x12, you directly multiply. 2x13 is 
easier than 13x2 because 2x3=6 and 
2x1=2 so 2x13=26 but for 13x2 you have 
to calculate 13+13 so it is harder. As for 
13x3 or 13x4 I again multiply rather than 
adding, but you need to add numbers in 
case of multiplying with 2. 
STUDENT # 7 (Male) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 3x8, 4x12, 3x9, 
2x14, 4x12, 4x13, 
9x5,  
Correct and Slow answers 4x14, 8x12 12x4, 13x4 
Incorrect and Fast answers - - 
Incorrect and Slow answers 4x17 - 
Which is easier to do? Let’s say 17x4 is harder than 4x17. When 
calculating 17x4, I first find 4x10=40 
than 4x7 and add. To me, 4x17 is easier 
because finding 4x7 is easier. 
STUDENT # 8 (Male) n x N    (n<N) N x n    (N>n) 
Correct and Fast answers 3x7, 4x6, 3x11, 9x5,  
Correct and Slow answers 9x12, 5x13 12x4, 13x4 
Incorrect and Fast answers - - 
Incorrect and Slow answers 5x15 - 
Which is easier to do? For example 3x9 and 9x3 is the same but 
let’s say 8x4 is easier than others because 
8x2=16 and 16+16=32 so 8x4=32. 11x4 
is easier than 2x12 because you just 
calculate 1x4=4 and that applies both 
digits so 11x4=44. 13x2 is easier than 
12x4 because 13+13=26. So multiplying 
by 2 is easy in general. I know 
multiplication table so the order does not 
matter. 
4. Discussion 
Among the studied cases above no significant difference in performance of students with regard to order of 
multiplication is found. However as it can be seen from statements such as: “16x4 is a bit easier than 4x16 because 
I do not have to switch the order of the numbers; I directly multiply just like I do on my notebook.” that, order of 
numbers does matter if one of the numbers is two digit. However this is more like being a learned behavior rather 
than being an intuition. Answers in this study reflect that for most of the students, the order of the multiplication 
does not matter if both numbers are single digit. When multiplication table is memorized, neither the order nor the 
numbers matter for the students. Lack of memorization of the table leads some students to face with problems as it 
can be seen from the following example: “2x8 harder than 8x2 but 8x3 is harder than 3x8 because for the first one I 
count 3 times, 8-16-24 but for the other one is harder because 3-6-9-.. too long!” Therefore lack of memorization 
can lead students some difficulties when multiplying of higher digit numbers. Results also show that multiplication 
by 5, 10 and 11 is calculated faster and more accurately. 
5. Conclusion 
This study does not verify or falsify the results of Butterworth et al. (2003). Although the results clearly show the 
importance of memorization of multiplication table, they do not reflect a clear recommendation for the order of 
multiplication for commuted pairs. Conversely the results show that after memorizing, the importance of the order 
597 O. Arda Cimen /  Procedia - Social and Behavioral Sciences  159 ( 2014 )  593 – 597 
loses its priority for the multiplication of single digit numbers. Can curriculum benefit from the commutative 
property of multiplication to eliminate additional work for students? Or should we obligate students to memorize 
both nxM and Nxm? While students from China and Iceland benefit from the prior view (Sam, 1997; Campbell & 
Xue, 2001; LeFevre & Liu, 1997), additional research comparing the efficiency of two views conducted in Western 
schools is needed to enlighten mathematics educators, curriculum developers and teachers to get a clearer idea for 
the potential advantages and disadvantages of both views. 
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